
A 2  

®  EUROPEAN  PATENT  APPLICATION 

©  Application  number:  85850091.1  ©  Int.  CI.*:  B  60  B  3 9 / 0 0  

®  Date  of  filing:  13.03.85 

©  Priority:  15.03.84  SE  8401456  @  Applicant:  ONSPOT  AB,  Box  1063,  S-581  10  Linkoping 
(SE) 

®  Date  of  publication  of  application:  18.09.85  ®  ' ^ J j ^ ™ ^ ^ 8 * " ! ? 1 1 " '   Rosen9atan  2' 
Bulletin  85/38  S-582  45  Linkoping  (SE) buii  01  Inventor:  Torneback,  Gbte,  Pilgatan  21, 

S-582  63  Linkoping  (SE) 

©  Designated  Contracting  States  :  AT  BE  CH  DE  FR  GB  IT  @  Representative  :  Onn,  Thorsten  et  al,  AB  STOCKHOLMS 
LI  LU  NL  SE  PATENTBYRA  Box  3129,  S-103  62  Stockholm  (SE) 

@  Anti-skid  device. 

@  Anti-skid  device  especially  for  motor  vehicle  compris- 
ing  elastic  arms  (2)  assembled  to  a  disc  unit.  In  use  the  disc 
unit  is  brought  close  to  the  vehicle  wheel,  the  friction  of  which 
is  to  be  increased,  and  the  outer  ends  (3)  of  the  arms  are 
successively  drawn  in  between  wheel  and  ground  to  in- 
crease  the  friction.  Apart  from  their  friction  increasing  por- 
tion  (3)  the  arms  (2)  are  extremely  elastic  and  extend  practic- 
ally  to  the  centre  of  rotation  and  bearing  of  the  disc.  Above 
the  arms  there  is  arranged  a  disc  (5)  extending  out  to  the 

Q|  vicinity  of  the  transition  of  the  arms  (2)  into  the  friction  in- 
creasing  members  (3).  Moreover,  beneath  the  arms  a  ring  (6) 
is  arranged  which  is  attached  between  the  arms  (2)  to  the 

„   points  (7)  of  attachment  of  the  disc,  in  this  way  the  disc  is 
*2  given  a  plane  appearance  ensuring  that  the  friction  increas- 
10  ing  members  (3)  of  the  arms  can  obtain  defined  feed-in  posi- 
0|   tions  relative  to  the  vehicle  wheel. 
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@   Anti-skid  device  especially  for  motor  vehicle  compris- 
ing  elastic  arms  (2)  assembled  to  a  disc  unit.  In  use  the  disc 
unit  is  brought close  to  the  vehicle  wheel,  the friction  of  which 
is  to  be  increased,  and  the  outer  ends  (3)  of  the  arms  are 
successively  drawn  in  between  wheel  and  ground  to  in- 
crease  the  friction.  Apart  from  their  friction  increasing  por- 
tion  (3)  the  arms  (2)  are  extremely  elastic  and  extend  practic- 
ally  to  the  centre  of  rotation  and  bearing  of  the  disc.  Above 
the  arms  there  is  arranged  a  disc  (5)  extending  out  to  the 
vicinity  of  the  transition  of  the  arms  (2)  into  the  friction  in- 
creasing  members  (3).  Moreover,  beneath  the  arms  a  ring  (6) 
is  arranged  which  is  attached  between  the  arms  (2)  to  the 
points  (7)  of  attachment  of  the  disc.  In  this  way  the  disc  is 
given  a  plane  appearance  ensuring  that the friction  increas- 
ing  members  (3)  of  the  arms  can  obtain  defined  feed-in  posi- 
tions  relative  to  the  vehicle  wheel. 



T h i s   i n v e n t i o n   r e l a t e s   to  s o - c a l l e d   a u t o m a t i c  

a n t i - s k i d   d e v i c e s .   In  t h i s   c o n n e c t i o n   " a u t o m a t i c "   d o e s  

no t   mean  t h a t   t h e   a n t i - s k i d   d e v i c e s   a r e   a c t i v a t e d   a u t o -  

m a t i c a l l y   when  t h e   r o a d s   ge t   s l i p p e r y ,   bu t   i n s t e a d   t h e y  

can  be  a c t i v a t e d   by  the   d r i v e r   d u r i n g   a  r i d e .   The  i d e a  

of  an  a n t i - s k i d   d e v i c e   of  t h i s   t y p e   has  b e e n   known  f o r  

a  r e l a t i v e l y   l o n g   t i m e   and  means   in  r e s p e c t   of   t h e   s o  

f a r   s u c c e s s f u l l y   m a r k e t e d   s i n g l e   m o d e l   t h a t   s h o r t   c h a i n  

p i e c e s   a r r a n g e d   o n  a p u l l e y   a re   t h r o w n   in  u n d e r   a  v e h i c l e  

w h e e l   by  t h e   r o t a t i o n   of  t h e   p u l l e y   when  t h i s   is   f o r c e d  

to  c o n t a c t   w i t h   s a i d   w h e e l .   H o w e v e r ,   t h e   use   of  a n t i -  

s k i d   p r o t e c t i o n s   of  t h i s   t y p e   has  o n l y   b e e n   p o s s i b l e  

w i t h   t r u c k s   as  t h e   s p a c e   is  e n o u g h   t h e r e   to  a l l o w   o f  

a p p l i c a t i o n   of  t h e   e n t i r e   e q u i p m e n t   r e q u i r e d   i n c l u s i v e  

of  t he   p o s i t i o n   of  r e s t   of   t h e   p u l l e y   p r o v i d e d   w i t h  

c h a i n s .   M o r e o v e r ,   o n l y   t r u c k s   a r e   so  e x p e n s i v e   t h a t  

t h e y   can   s t a n d   t h e   a d d i t i o n a l   c o s t s   of  t h e s e   a u t o m a t i c  

a n t i - s k i d   p r o t e c t i o n s .   H o w e v e r ,   t h e   n e e d   f o r   an  a u t o -  

m a t i c   a n t i - s k i d   p r o t e c t i o n   o p e r a t e d   f rom  t h e   d r i v i n g  

c o m p a r t m e n t   is  g r e a t   in  p r i v a t e   c a r s ,   a l s o ,   e s p e c i a l l y  

a g a i n s t   t he   b a c k g r o u n d   t h a t   many  c o u n t r i e s   do  no t   p e r m i t  

s t u d d e d   t y r e s .   In  t h e   A l p i n e   c o u n t r i e s   of  E u r o p e   t h i s  

o f t e n   means   t h a t   snow  c h a i n s   mus t   r e p e a t e d l y   be  t a k e n  

on  and  o f f .   I t   s h o u l d   a l s o   be  m e n t i o n e d   in  t h i s   c o n n e c -  

t i o n   t h a t   a  c a r e f u l   a d j u s t m e n t   of  t h e   w o r k i n g   p o s i t i o n  

of  t h e   c h a i n   p u l l e y   r e l a t i v e   to  t h e   v e h i c l e   w h e e l   i s  

n e c e s s a r y   f o r   a  good  f u n c t i o n   of  t h e   known  d e v i c e s .   A t  

c a r s   w i t h   f r o n t   w h e e l   d r i v e   in  p a r t i c u l a r ,   as  w e l l   a s  

c a r s   w i t h   i n d e p e n d e n t   r e a r   s u s p e n s i o n   t h i s   makes   t h e  

use   of  c h a i n   p u l l e y s   i m p o s s i b l e .   M o r e o v e r ,   v e r y   g r e a t  

f o r c e s   n e c e s s a r i l y   a p p e a r   in  u s e .   A  f u r t h e r   d r a w b a c k   o f  

known  t e c h n i q u e   is  t h e   f a c t   t h a t   t h e   c h a i n s   mus t   b e  

t h r o w n   in  u n d e r   t he   v e h i c l e   w h e e l   by  t h e   r o t a t i o n   o f  



t h e   p u l l e y .   Then  t h e   c h a i n s   e x c e r t   a  b r a k i n g   f o r c e   o n  

t h e   r o t a t i o n   of  t h e   p u l l e y ,   w h i c h   t h u s   s k i d s   a g a i n s t  

t h e   s i d e   of   t h e   v e h i c l e   w h e e l .   T h i s   is  l e s s   d e s i r a b l e  

at   p r i v a t e   c a r s   t h a n   at  t r u c k s   as  t h e   t y r e s   a r e   m o r e  

d e l i c a t e .   F u r t h e r m o r e ,   t h e   known  d e v i c e   c a n n o t   be  u s e d  

t h u s   f rom  a  s t a t i o n a r y   c a r   w i t h   on  a  p r e c e d i n g   w h e e l  

s p i n   w h i c h   is  d i r e c t l y   d a n g e r o u s   in  t r a f f i c   at   p r i v a t e  

c a r s   as  a  c o n s e q u e n c e   of   h i g h e r   p o w e r / w e i g h t   c o n d i t i o n s .  

In  v i e w   of   t h e   a b o v e   p r o b l e m s   i t   is  t h e   o b j e c t   of  t h e  

i n v e n t i o n   to  p r o v i d e   an  a u t o m a t i c   a n t i - s k i d   d e v i c e   w h i c h  

is  so  c o m p a c t   t h a t   i t   can   be  u s e d   w i t h   p r i v a t e   c a r s ,  
w i t h   an  u n c r i t i v a l   p o s i t i o n   r e l a t i v e   to  t h e   v e h i c l e  

w h e e l ,   and  w h i c h   can   s t a r t   i t s   f u n c t i o n   a l s o   at   a  s l o w  

s t a r t   of   t h e   c a r   f rom  a  s t a n d s t i l l   p o s i t i o n .   M o r e o v e r ,  

a  d e v i c e   f o r   p r i v a t e   c a r s   mus t   g i v e   a  low  i n c r e a s e   o f  

t h e   s o u n d   l e v e l   and  be  u s e f u l   at   h i g h   s p e e d s .  

A  f u r t h e r   p r o b l e m   w i t h   p r i v a t e   c a r s   is  t h e   n e e d  

of   a  s k i d   p r o t e c t i o n   a l s o   at  t h e   f r o n t   w h e e l s .   W h e t h e r  

t h e s e   a r e   d r i v i n g   or  o n l y   g u i d i n g .   Of  c o u r s e   i t   is  a  

d e s i d e r a t u m   t h a t   t h e   s k i d   p r o t e c t i o n   s h o u l d   n o t   o n l y   b e  

f u l l y   e f f i c i e n t   at   m o v e m e n t s   s t r a i g h t   a h e a d   b u t   a l s o  

when  t h e   c a r   is   on  l o c k .   Lock  means   h o w e v e r ,   t h a t   v e r y  

g r e a t   d i f f e r e n c e s   in  r a d i u s   w i l l   o c c u r   b e t w e e n   t h e   p o s i -  

t i o n   w h e r e   t h e   w h e e l   s t a r t s   to  r o l l  o v e r   t h e   s k i d   p r o -  
t e c t i o n   and  w h e r e   t h i s   is   a g a i n   r e l e a s e d ,   r e s p e c t i v e l y .  

M o r e o v e r ,   i t   mus t   be  c o n s i d e r e d   t h a t   some  m o d e r n   c a r s  

have   a  g e o m e t r y   b e i n g   s u c h   t h a t   t h e   c o n t a c t   s u r f a c e   b e -  

t w e e n   w h e e l   and  g r o u n d   is  moved  l a t e r a l l y   as  w e l l   a s  

l o n g i t u d i n a l l y   r e l a t i v e   to  t h e   c a r   at  s t e e r i n g   m o v e -  

m e n t s .  

T h u s ,   i t   is  r e q u i r e d   f rom  an  a d q u a t e   s k i d   p r o -  
t e c t i o n   t h a t   i t   mus t   be  e x t r e m e l y   f l e x i b l e   a n d ,   m o r e -  

o v e r ,   mus t   have   a  s u f f i c i e n t   s t i f f n e s s   or  s t a b i l i t y   t o  

e n s u r e   a  c o r r e c t   a d a p t a t i o n .   T h e s e   r e q u i r e m e n t s   a r e  

q u i t e   c o n t r a d i c t o r y   to  e a c h   o t h e r   and  h a v e   so  f a r   r e -  



s u l t e d   in  t h a t   n o b o d y   has  even   t r i e d   to  a c h i e v e   a u t o -  

m a t i c   s k i d   p r o t e c t i o n s   f o r   p r i v a t e   c a r s   and ,   in  p a r -  
t i c u l a r ,   t h e i r   f r o n t   w h e e l s .  

The  a b o v e   p r o b l e m s   a r e   s o l v e d   in  a c c o r d a n c e  

w i t h   t h e   i n v e n t i o n   in  t h a t ,   in  t h e   f i r s t   p l a c e   t h e   a p p a -  

r e n t l y   i n c o m p a t i b l e   c l a i m s   on  f l e x i b i l i t y   and  s t i f f n e s s  

a re   c o m p l e t e l y   d i s r e g a r d e d   and  p r i o r i t y   is  e x c l u s i v e l y  

g i v e n   to  t h e   f l e x i b i l i t y .   T h u s ,   wha t   is  e s s e n t i a l  

a c c o r d i n g   to  t h e   i n v e n t i o n   is  t h a t   one  or  more  e l e m e n t s  

i n c r e a s i n g   f r i c t i o n ,   c o n v e n i e n t l y   a r r a n g e d   as  s p o k e s  

in  a  d i s c ,   a r e   e l a s t i c   and  t h e n ,   p r i m a r i l y ,   in  r a d i a l  

d i r e c t i o n .   H o w e v e r ,   t h e   s p o k e s   a r e   p r e f e r a b l y   a l s o   p l i -  

a b l e   to  be  a b l e   to  cope   w i t h   t h e   a n g l e s   b e t w e e n   t h e  

s p o k e s   and  t h e   f r i c t i o n   i n c r e a s i n g   member   l y i n g   b e n e a t h  

t h e   w h e e l .   T h i s   a n g l e   c h a n g e s   when  t h e   c a r   is  m o v i n g .  

In  o r d e r   to  o b t a i n ,   in  p a r t i c u l a r ,   a  g r e a t   r a d i a l  

e l a s t i c i t y   i t   is  s u i t a b l e   t h a t   t he   arms  a r e   e l a s t i c   a l l  

t h e   way  to  t h e   c e n t r e   of   r o t a t i o n   of  t h e   d i s c   or  c l o s e  

to  t h i s .  

In  o r d e r   to  m e e t   in   a  f u r t h e r   d e v e l o p m e n t   of  t h e  

i n v e n t i v e   t h o u g h t   t h e   d e m a n d s   on  s u f f i c i e n t   s t i f f n e s s  

and  g u i d i n g   of  t h e   s p o k e s   when  t h e s e   a r e   to  be  p o s i -  

t i o n e d   u n d e r   t he   w h e e l   w i t h   t h e i r   ends   and  in  c o n n e c -  

t i o n   w i t h   p a r k i n g   of  t h e   d e v i c e ,   s t i f f n e s s   or  d a m p i n g  

menas   a r e   a r r a n g e d   at  t h e   s p o k e s   w h i c h   l i m i t   t h e   f r e e -  

dom  of  m o v e m e n t   w i t h i n   c e r t a i n   l i m i t s .   T h i s   is  p o s s i b l e  

as  in  t he   f i r s t   p l a c e   a  v e r y   g r e a t   e l a s t i c i t y   is  n e c e s -  

s a r y   in  r a d i a l   d i r e c t i o n   and ,   s e c o n d l y ,   i t   is  i m p o r t a n t  

t h a t   t h e   s p o k e s   or  t he   arms  in   t h e   n e i g h b o u r h o o d   of  t h e  

f r i c t i o n   i n c r e a s i n g   member   may  be  a n g l e d   in  t h e   p l a n e  

of  t h e   d i s c .   In  t h i s   way  i t   is  p o s s i b l e   to  a r r a n g e   t h e  

s t i f f e n i n g   m e m b e r s   in  t he   form  of   means   o n l y   d a m p i n g  

and  g u i d i n g ,   r e s p e c t i v e l y ,   t h e   m o v e m e n t   of  t h e   s p o k e s  

p e r p e n d i c u l a r l y   to  t h e   p l a n e   of  t h e   d i s c .   T h i s   can  b e  

c a r r i e d   ou t   in  a  r e l a t i v e l y   s i m p l e   way  u s i n g   p r e f e r a b l y  



a  l i g h t ,   e l a s t i c   d i s c   or  s e v e r a l   d i s c s   a r r a n g e d   a b o v e  

or  b e l o w   t h e   s p o k e s   or  a r m s .   A l t e r n a t i v e l y ,   e a c h   s p o k e  

may  be  e n c l o s e d   in  an  e l a s t i c   t u b u l a r   e l e m e n t ,   e . g .  
in  t he   fo rm  of   a  h e l i c a l   s p r i n g .   In  a n a l o g y   w i t h   t h i s  

i t   is  of  c o u r s e   a l s o   p o s s i b l e   t h a t   t h e   arms  a r e   h o l l o w  

and  t a k e   up  in  t h e i r  i n t e r n a l   c a v i t y   a  s t i f f e n i n g   or  d a m -  

p i n g   e l e m e n t   w h i c h   can   e n s u r e   t h e   n e c e s s a r y   s t i f f e n i n g .  

I t   is  i n t e n d e d   a t   t h e   i n v e n t i v e   o b j e c t ,   in  t h e  

f i r s t   p l a c e ,   t h a t   t h e   d i s c   s h o u l d   be  r o t a t e d   by  t h e  

arms  b e i n g   h e l d   b e t w e e n   w h e e l   and  g r o u n d   w h i l e   t he   c a r  

is   m o v i n g   f o r w a r d s ,   as  d i s t i n g u i s h e d   f rom  t h e   so  f a r  

known ,   s i n g l e ,   f u n c t i o n i n g   d e v i c e s   p r o v i d e d   w i t h   c h a i n s  

w h e r e   a  s p e c i a l   e l e m e n t   is  u s e d   to  s p e e d   up  t h e   c h a i n  

p u l l e y   so  t h a t   t h e   c h a i n s   a r e   t h r o w n   in  b e t w e e n   w h e e l  

and  g r o u n d .   H o w e v e r ,   i t   is   q u i t e   p o s s i b l e   w i t h i n   t h e  

s c o p e   of  t h e   i n v e n t i o n   to  have   t h e   s t i f f e n i n g   m e a n s  

a b u t   on  w h e e l   a n d / o r   g r o u n d   to  d e f i n e   t h e   p o s i t i o n  

r e l a t i v e   to  t h e   w h e e l   as  w e l l   as  a c h i e v e   an  e x t r a   d r i v e  

of   t h e   d e v i c e .  

The  e l a s t i c   arms  or  s p o k e s   a r e   p r e f e r a b l y   m a d e  

of   r u b b e r   and  a  r u b b e r   or  p l a s t i c   m a t e r i a l   can   a l s o   b e  

u s e d   f o r   t h e   s t i f f e n i n g   m e a n s ,   p o s s i b l y   in   t h e   fo rm  o f  

a  d i s c .   H o w e v e r ,   as  t h e   s t i f f e n i n g   means   n e e d   n o t   a l l o w  

of  a  g r e a t   r a d i a l   e l o n g a t i o n   t h e s e   can  be  r e i n f o r c e d  

and  in   t h i s   way  e a s i l y   be  g i v e n   t h e   s t a b i l i t y   of   f o r m  

r e q u i r e d .   The  d i s c - s h a p e d   e l e m e n t   p r o v i d e d   w i t h   arms  o r  

s p o k e s   is   p r e f e r a b l y   r e l a t i v e l y   p l a n e   w i t h   t h e   s p o k e s  

p e r p e n d i c u l a r   to  t h e   a x i s   of   r o t a t i o n .   The  arms  a r e   p r e -  

f e r a b l y   a r r a n g e d   c o n s i d e r a b l y   t i g h t e r   t h a n   wha t   is  t h e  

c a s e   when  u s i n g   c h a i n s .   As  t h e   d i s c   is  p l a n e   in  p o s i -  

t i o n   of   r e s t   i t   is  e a s y   to  g i v e   t h i s   a  p l a c e   u n d e r   t h e  

c a r .   As  t h e   d i s c   is  r o t a t e d   by  t h e   arms  b e i n g   g r i p p e d  

s u c c e s s i v e l y   no  c e r t a i n   min imum  s p e e d   is  r e q u i r e d   f o r  

f u n c t i o n   b u t   t h e   d e v i c e   can  s t a r t   to  o p e r a t e   f rom  a  



s t a t i o n a r y   p o s i t i o n .   The  number   of  arms  and  t h e   d i -  

s t a n c e   b e t w e e n   t h e s e   at   t he   p e r i p h e r y   a re   l e s s   t h a n  

h a l f   t h e   l e n g t h   of  t he   c o n t a c t   s u r f a c e   of  t h e   v e h i c l e  

w h e e l   so  t h a t   at   l e a s t   two  arms  a re   c o n s t a n t l y   b e -  

t w e e n   w h e e l   and  g r o u n d .  

In  o r d e r   to  i m p r o v e  t h e   i n c r e a s e   of  f r i c t i o n  

t h e   arms  or  s p o k e s   in  t he   p a r t   c o m i n g   i n t o   c o n t a c t  
b e t w e e n   w h e e l   and  g r o u n d   can  be  p r o v i d e d   w i t h   f r i c t i o n  

i n c r e a s i n g   member s   of  t he   t y p e   s t u d s   or  t h e   l i k e   a n d  

i t   can  a l s o   be  s u i t a b l e   to  fo rm  t h e   arms  w i t h   s u c h   a  

w i d t h   in  t h i s   s e c t i o n   t h a t   t h e r e   is  no  r i s k   of  u p s e t ,  

r o t a t i o n   or  t u r n i n g .   T h e s e   s t u d s   can  e i t h e r   be  d i s p o s e d  

s t r a i g h t   t h r o u g h   t h e   f r i c t i o n   i n c r e a s i n g   m e m b e r s   o r  

more   or  l e s s   d i a g o n a l l y   in  t h e s e   in  v i e w   of  t h e   f a c t  

t h a t   t h e   f o r c e   t r a n s m i s s i o n   at   d r i v e   as  w e l l   as  b r a -  

k i n g   w i l l   t a k e   p l a c e   in  a  d i a g o n a l   d i r e c t i o n .   As  t h e  

arms  a r e   e l a s t i c   and  can  be  e x t e n d e d   and  b e n t   in  u s e  

t h e   r i s k   of  d i s t u r b a n c e   as  a  c o n s e q u e n c e   of  d e p o s i t s  

in  t h e   fo rm  of  i c e ,   snow  or  t h e   l i k e ,   w h i c h   can   b e  

o b t a i n e d   at   l o n g   d r i v e s   w i t h   t h e   f r i c t i o n   e l e m e n t   i n  

p a r k i n g   p o s i t i o n ,   w i l l   be  e l i m i n a t e d .  

As  a  c o n s e q u e n c e   of  t h e   g r e a t   e l a s t i c i t y   of  t h e  

f r i c t i o n   i n c r e a s i n g   arms  no  g r e a t   s t r e s s e s   a r i s e   o n  

t h e   b e a r i n g   of  t h e   d i s c   and  i t s   a t t a c h m e n t ,   and  t h e r e -  

f o r e   t h e   s u p o r t   can  be  g i v e n   m o d e r a t e   d i m e n s i o n s   a n d ,  

a c c o r d i n g l y ,   w e i g h t   and  s p a c e .  
F u r t h e r   a d v a n t a g e s   and  p r o p e r t i e s   of  t h e   i n v e n -  

t i o n   w i l l   a p p e a r   f rom  t h e   d e s c r i p t i o n   b e l o w   of  an  i l l u -  

s t r a t i v e   e x a m p l e   shown  on  t h e   d r a w i n g s .   F i g .   1  s h o w s  

t he   i n v e n t i v e   d e v i c e   as  s e e n   f rom  a b o v e ,   F i g .   2  is  a  

f r o n t   v i e w   of  t he   d e v i c e   and  F i g .   3  is  a  s e c t i o n   t a k e n  

on  t h e   l i n e   I I I - I I I   in  F i g . 1 .  

The  f r i c t i o n   i n c r e a s i n g   d e v i c e   c o n s i s t s   in  t h e  

f i r s t   p l a c e   of  arms  a t t a c h e d   in  t h e   v i c i n i t y   of   t h e  

b e a r i n g   1,  w h i c h   a re   f l e x i b l e   v e r t i c a l l y   and  l a t e r a l l y  



and  e l a s t i c   l o n g i t u d i n a l l y .   The  o u t e r   ends   3  of  t h e  

arms  a r e   w i d e r   to  p r e v e n t   t h e   arms  f rom  r o t a t i n g   o r  

r o l l i n g   u n d e r   t h e   v e h i c l e   w h e e l .   B e s i d e s ,   t h e   a r m s  

a r e   p r o v i d e d   w i t h   s t u d s   4  in  t h e   o u t e r   e n d s .   The  a r m s  

a r e   made  of   r u b b e r   and  w i t h o u t   r e i n f o r c e m e n t   at  l e a s t  

in  t h e   p a r t   e x t e n d i n g   f rom  t h e   a t t a c h m e n t   to  t h e   f r i c -  

t i o n   i n c r e a s i n g   o u t e r   end  3.  As  a  c o n s e q u e n c e   of   t h i s  

and  t h e   a n g l e   l e n g t h   of  t h e   arm  t h i s   can  be  s t r e t c h e d  

v e r y   s t r o n g l y   in  r a d i a l   d i r e c t i o n .   The  f a c t   is  t h a t   i t  

a l l o w s   of  s t r e t c h i n g   of   5 0 - 1 0 0 % .  

As  is   e v i d e n t ,   t h e   a n g u l a r   p o s i t i o n   b e t w e e n   t h e  

f r i c t i o n   i n c r e a s i n g   o u t e r   end  3  and  t h e   p a r t   of   t h e  

arm  w h i c h   is   s u b s t a n t i a l l y   r a d i a l   a l l   t h e   t i m e   f rom  t h e  

t h r o w - i n   p o s i t i o n   12  to  t h e   e x t e n d e d   p o s i t i o n   1 4 ,  

c h a n g e s .   I t   is  v e r y   e a s y   f o r   t h e   e l a s t i c   arm  to  a d a p t  

i t s e l f   a l s o   to  t h i s .  

In  o r d e r   to  c o l l e c t   t h e   e x t r e m e l y   e l a s t i c   arms  2 

to  a  d i s c - s h a p e d   e l e m e n t   a  d i s c   5  is  a r r a n g e d   a b o v e  

t h e s e   w h i c h   is   a r r a n g e d   as  r o t a t i n g   t o g e t h e r   w i t h   t h e  

arms  a b o v e   t h e   l a t t e r .   At  t h e   p e r i p h e r y   o f   t h e   d i s c  

t h e r e   i s   an  e l a s t i c   r i n g   6  w h i c h   l i e s   u n d e r   t h e   a r m s .  

The  r i n g   6  is  a t t a c h e d   to  t h e   d i s c   5  b e t w e e n   t h e   a r m s  

( a t   7 ) .  

The  d i s c   5,  t h e   r i n g   6  and  t h e   p o i n t s   of  a t t a c h -  

ment   7  do  no t   o n l y   s e r v e   to  s t i f f e n   up  t h e   d e v i c e   t o  

a  d i s c - l i k e   e l e m e n t   b u t   w i l l   a l s o   f u n c t i o n   to  d a m p  

m o t i o n   of  t h e   arms  2.  O t h e r w i s e   t h e   arms  w i l l   e a s i l y  

p e r f o r m   so  g r e a t   p i v o t a t i o n s   in  r a d i a l ;   t a n g e n t i a l   o r  

n o r m a l   d i r e c t i o n ,   when  t h e y   come  ou t   f rom  t h e i r   h e l d -  

f a s t   p o s i t i o n   b e t w e e n   w h e e l   and  g r o u n d ,   t h a t   i t   w o u l d  

d i s t u r b   t h e i r   r e p e a t e d   t h r o w   u n d e r   t h e   w h e e l .   H o w e v e r ,  

t h e s e   m o v e m e n t s   w i l l   h ave   t i m e   to  be  damped   d u r i n g   t h e  

r o t a t i o n   of  t h e   arm  u n t i l   t h e   n e x t   t h r o w - i n .  

In  the   c a s e   shown  t h e   o v e r h e a d   d i s c   5  w i l l   a b u t  

on  t h e   s i d e   of   t h e   w h e e l   and  is  t h e n   b e n t .   The  d i s c -  



l i k e   t r a c t i o n   d e v i c e   is  a t t a c h e d   v i a   t he   b e a r i n g   1  t o  

a  p a r a l l e l o g r a m   m o u n t i n g   8  w h i c h   is  a c t u a t e d ,   w h e n  

t h e   d e v i c e   is  a c t i v a t e d ,   by  an  o u t w a r d l y   d i r e c t e d   f o r c e  

10  u n t i l   t he   p a r a l l e l o g r a m   8  w i l l   a b u t   on  a  s t o p   9 .  

The  d e v i c e   8  is  e i t h e r   a t t a c h e d   to  a  p a r t   of  t h e   w h e e l  

s u s p e n s i o n   of  t he   c a r   or  at  a  s u i t a b l e   p l a c e   of  t h e  

c a r   b o d y .   As  a  c o n s e q u e n c e   of  t he   g r e a t   e l a s t i c i t y   o f  

t h e   d e v i c e   i t   is  p o s s i b l e   f o r   i t   to  a d a p t   i t s e l f   t o  

t h e   s p r i n g   and  s t e e r i n g   m o v e m n e t   of  t h e   v e h i c l e   at  t h e  

same  t i m e   as  a  good  f u n c t i o n   is  c o n t i n u o u s l y   g u a r a n -  
t e e d .  

S i n c e   t he   a n t i - s k i d   d e v i c e   is  r o t a t e d   when  t h e  

f r i c t i o n   i n c r e a s i n g   arms  or  s p o k e s   a r e   s u c c e s s i v e l y  

d r a w n   in  b e t w e e n   g r o u n d   and  w h e e l   i t   is  n e c e s s a r y   w i t h  

a  t a n g e n t i a l   c o u p l i n g   b e t w e e n   t h e   a r m s .   As  m e n t i o n e d  

a b o v e ,   t h i s   can  be  a c h i e v e d   by  means   of  t h e   s t i f f e n i n g  

m e m b e r s .   H o w e v e r ,   i t   is  v e r y   w e l l   p o s s i b l e   w i t h i n   t h e  

s c o p e   of  t h e   i n v e n t i o n   t h a t   t h i s   f u n c t i o n   is   a c c o m p -  
l i s h e d   by  a  l a t e r a l   c o n n e c t i o n   b e t w e e n   t h e   a r m s ,   e . g .  

i m m e d i a t e l y   i n s i d e   t he   f r i c t i o n   i n c r e a s i n g   f l a t   p o r t i o n .  

T h e s e   l a t e r a l   c o n n e c t i o n s   can   be  more  or  l e s s   e l a s t i c  

and  e i t h e r   f r e e   of  t h e   s t i f f e n i n g   m e m b e r s   o r ,   as  a n  

a l t e r n a t i v e ,   c o o p e r a t i n g   w i h t   t h e s e .   I t   is  e v e n   p o s s i b l e  

t h a t   t h e   d a m p i n g   and  s t i f f e n i n g   member s   do  no t   i n -  

f l u e n c e   d i r e c t l y   on  t he   arms  b u t   v i a   t h e s e   m e m b e r s   c o n -  

n e c t i n g   t he   arms  l a t e r a l l y .  

W i t h i n   t he   s c o p e   of  t he   i n v e n t i o n   i t   is  i m a g i -  

n a b l e   t h a t   t h e   arms  a r e   f r a m e w o r k   c o n s t r u c t i o n s   a n d  

t h e n ,   in  p a r t i c u l a r ,   in  v e r t i c a l   d i r e c t i o n .   In  t h e   s i m p -  

l e s t   c a s e   the   f r a m e w o r k   can  c o n s i s t   of  a  t r i a n g l e .   I n  

t h i s   way  a  v e r t i c a l   s t i f f e n i n g   can  be  a c h i e v e d .  



1.  A  d e v i c e   f o r   i n c r e a s i n g   t h e   f r i c t i o n   or  g r i p  

b e t w e e n   v e h i c l e   w h e e l s   and  g r o u n d ,   e s p e c i a l l y   f o r   p r i -  

v a t e   c a r s ,   of  t he   k i n d   c o m p r i s i n g   a  r o t a t a b l e ,   s u b -  

s t a n t i a l l y   d i s c - s h a p e d   means   w i t h   arms  or  s p o k e s   i n -  

t e n d e d   to  be  s u c c e s s i u s l y   c o n t i n u o u s l y   f ed   in   b e t w e e n  

w h e e l   and  g r o u n d   in  u s e ,   c h a r a c t e r i z e d   in   t h a t   t h e  

arms  h a v e   a  g r e a t   e l a s t i c i t y   r a d i a l l y   and  a  c e r t a i n  

f l e x i b i l i t y ,   e s p e c i a l l y   l a t e r a l l y .  

2.  The  d e v i c e   of   c l a i m   1,  c h a r a c t e r i z e d   in  t h a t  

t h e   d i s c - s h a p e d   means   i s   b r o u g h t   to  r o t a t i o n   when  t h e  

arms  a r e   s u c c e s s i v e l y   d r a w n   in  b e t w e e n   w h e e l   and  g r o u n d .  

3.  The  d e v i c e   of   a n y  o n e   of   t h e   p r e c e d i n g   c l a i m s ,  

c h a r a c t e r i z e d   in  t h a t   t h e   d i s c   is   s u b s t a n t i a l l y   p l a n e  

in   i t s   p o s i t i o n   of   r e s t .  

4.  The  d e v i c e   of  a n y  o n e   of  t h e   p r e c e d i n g   c l a i m s ,  

c h a r a c t e r i z e d   in  t h a t   t h e   e l a s t i c   p o r t i o n   of   t h e   a r m s  

e x t e n d s   to  t h e   v i c i n i t y   of  t h e   b e a r i n g   c e n t r e   of   t h e  

d i s c .  

5.  The  d e v i c e   of   a n y  o n e   of  t h e   p r e c e d i n g   c l a i m s ,  

c h a r a c t e r i z e d   in  t h a t   t h e   d i s c   s h a p e   i s   a c h i e v e d   b y  

s t i f f e n i n g   m e m b e r s .  

6.  The  d e v i c e   of  c l a i m   4,  c h a r a c t e r i z e d   in  t h a t  

t h e   s t i f f e n i n g   m e m b e r s   c o n s i s t   o f   a  d i s c   a r r a n g e d   a b o v e  

or  b e l o w   t h e   r a d i a l   a r m s .  

7.  The  d e v i c e   of   c l a i m   6,  c h a r a c t e r i z e d   in  t h a t  

an  a d d i t i o n a l   d i s c   or  r i n g   is   a r r a n g e d   on  t h e   o u t e r   s i d e  

of   t h e   arms  c o n n e c t e d   to  t h e   o t h e r   d i s c   b e t w e e n   t h e  

e l a s t i c   a r m s .  

8.  The  d e v i c e   of  a n y  o n e   of  c l a i m s   5 - 7 ,   c h a r a c -  

t e r i z e d   in  t h a t   t h e   s t i f f e n i n g   m e m b e r s   c o m p r i s e   e l a s t i c  

t u b u l a r   e l e m e n t s   p r e f e r a b l y   a t t a c h e d   to  t h e   c e n t r e   o f  

r o t a t i o n   of  t h e   arms  f o r   s i m u l t a n e o u s   r o t a t i o n .  

9.  The  d e v i c e   of  a n y  o n e   of  t h e   p r e c e d i n g   c l a i m s ,  



c h a r a c t e r i z e d   in  t h a t   t h e   m e c h a n i s m   f o r   b r i n g i n g   t h e  

d i s c   to  w o r k i n g   p o s i t i o n   i n c l u d e s   a  s t o p .  
10.  The  d e v i c e   of  any  one  of  t h e   p r e c e d i n g   c l a i m s ,  

c h a r a c t e r i z e d   in  t h a t   t h e   e l a s t i c   arms  a r e   p r o v i d e d  
w i t h   f l a t   c o n t a c t   e l e m e n t s   at  t h e i r   o u t e r   ends   to  p r e -  
v e n t   s a i d   e l e m e n t s   f rom  r o l l i n g   u n d e r   t he   w h e e l s .  

11.  The  d e v i c e   of  a n y  o n e   of  t h e   p r e c e d i n g   c l a i m s ,  
c h a r a c t e r i z e d   in  t h a t   t h e   p a r t   of   t he   arm  i n t r o d u c e d  

b e t w e e n   t h e   v e h i c l e   w h e e l   and  t h e   g r o u n d   is  p r o v i d e d  
w i t h   f r i c t i o n   i n c r e a s i n g   member s   in  t h e   fo rm  of   m e t a l  

i n s e r t s   or  t h e   l i k e .  

12.  The  d e v i c e   of  c l a i m   11,  c h a r a c t e r i z e d   in  t h a t  

t h e   f r i c t i o n   i n c r e a s i n g   m e m b e r s   a re   a r r a n g e d   a l t e r -  

n a t e l y   d i a g o n a l l y ,   i . e .   s u b s t a n t i a l l y   in  t h e   d i r e c t i o n  

of  f o r c e .  

13.  The  d e v i c e   of   a n y  o n e   of  t h e   p r e c e d i n g   c l a i m s ,  

c h a r a c t e r i z e d   in  t h a t   t h e   arms  a r e   l a t e r a l l y   i n t e r c o n -  

n e c t e d .  

14.  The  d e v i c e   of  a n y  o n e   of  t h e   f o r e g o i n g   c l a i m s ,  

c h a r a c t e r i z e d   in  t h a t   t h e   arms  a n d / o r   t h e   e n t i r e   d i s c -  

s h a p e d   means   is  a  f r a m e w o r k .  
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